96298049. PubMed ID: 8709097. Inhibitors of human immunodeficiency 
virus type 1 derived from gp41 transmembrane protein: 
structure — activity studies. Kazmierski W M; Hazen R J; Aulabaugh A; 
StClair M H. (Department of Medicinal Chemistry I, Glaxo Wellcome Inc., 
Research Triangle Park, North Carolina 27709, USA. ) Journal of medicinal 
chemistry, (1996 Jul 5) Vol. 39, No. 14, pp. 2681-9. Journal code: 
9716531. ISSN: 0022-2623 Pub . country: United States. Language: English. 

AB We synthesized analogues of gp41 (553-590), 1, and evaluated them for 

their inhibitory activity against HIV-1 in MT4 cell assay (IC50(1) =2.7 
microM) . (The numbering scheme for gp41 (e.g., gp41 (553-590) for 1) 
adapted throughout the text is from ref 6.) Gradual truncation of either 
the N- or C-terminal end of gp41 (553-590) resulted in a substantial loss 
of inhibitory properties of resulting compounds. Unexpectedly, 
simultaneous truncations of both N- and C-termini of gp41 (553-590) 
resulted in a potent heptadecamer, 13, IC50 =10.4 microM. Coupling of 
a racemic alpha-aminotetradecanoic acid (Atd) to gp41 fragments afforded 
diastereomeric conjugates, most of which were chromatographically 
separable. In this series, pentadecamer 27 had an IC50 of 8.9 microM, 
while its Atd diastereomer 28 was much less inhibitory. This finding is 
consistent with relative inhibitory potencies of other Atd-containing 
diastereomeric pairs and could reflect a chiral sense of Atd residue 
interacting with the receptor. Compounds 13 and 27, which are practically 
equipotent to 1, represent minimalistic fragments of the leucine-zipper 
region of gp41 and constitute a basis for design of a second generation of 
gp41-based inhibitors. Circular dichroism studies suggested that 
compounds in this series are likely to inhibit HIV-1 replication by 
virtue of their alpha-helical character. The observed structure-activity 
relationship supports impairment of viral gp41 as a possible mechanism of 
action of 1. 
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Construction of HIV-l/SIVcpz protein alignments 

The number of full-length gene sequences is still growing rapidly for all genes. The envelope master 
alignment now contains 307 full-length sequences. For the purposes of the printed alignments, we have 
had to limit the number of sequences dramatically. Here we list the criteria we have followed to make 
the selection. 

First, we have decided to end the supremacy of the B clade sequences. More than half ( 1 98, to be precise) 
of the full-length envelope sequences are still subtype B, though the contribution of other subtypes is 
increasing. We have tried to balance the number of representatives of all subtypes in these alignments. 
For this, we had to make a heavy selection on subtype B sequences. We have tried to include as many 
"classical" sequences as possible. A lot of follow-up work has been done based on lab strains such as 
HXB2, MN, SF2, and JR-CSF/JR-FL, so these strains are included in the alignments. Furthermore, within 
subtype B we have tried to represent sequences from diverse geographical origins, so as to represent a 
broad spectrum of variants. In the case of subtype B, this means that we have included African, Asian 
and Brazilian variants along with the "Western" strains. For sequences from non-B subtypes, we have 
selected a few representative sequences from each dataset, again with an eye on maintaining geographical 
diversity. When possible we have left all representatives of group O in the alignment, as these sequences 
are much more genetically diverse that the subtypes. 
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Explanation of Symbols in Alignments 



Symbol 



Meaning 



Alignment symbols 

? in consensus 

x 

# 

$ 

Annotation symbols 



no majority-rule consensus could be determined at this position 

nucleotide missing from codon 

frameshift, or codon contains N or illegal character 

stop codon 



/ 

\ 

V 

-> 

<- 

* 

AAA [NxS, NxT] 
A * A [NCS, NCT] 
CD4 
cds 

MHR 
nls 

phos site 

PKC 

Zn-motif 



domain boundaries 

protein start point 

protein end point 

splice site or exonjoin 

start of overlapping coding region 

end of overlapping coding region 

cysteine 

glycosylation site 
glycosylation site with cysteine 
residue critical for CD4 binding 

coding sequence (indicates regions where two proteins overlap; the 

overlapping proteins use two different reading frames) 

major homology region 

nuclear localization signal 

phosphorylation site 

protein kinase C binding 

Zinc finger binding motif 



HIV-l/SIVcpz 



459 



Sources of Annotation in the Alignments 



Protein 


Annotation 


Reference 


Gag 


phos site Ser (111) 


Yu, J Biol Chem 270:4792 (1995) 


Gag 


MHR, (284-302) 


Otteken, J Virol 70:3407 (1996) 


Gag 


CyPa (205-241) 


Braaten, J Virol 70:4220 (1996) 


Gag 


vpr packaging domain 


Lu, J Virol 69:6873 (1995) 




LKSLFG, (489-494) 


Kondo, J Virol 70:159(1996) 


Nef 


myristylation, (1-7) 


Huang, J Virol 69:93(1995) 


Nef 


MHC downmodulation, 


Piguet, p. 448 Human Retroviruses and AIDS (1999) 




PK recruitment (26-29) 




Nef 


heart of CD4 binding site 


Piguet, p. 448 Human Retroviruses and AIDS (1999) 




(55-56) 




Nef 


acidic cluster, (60-64) 


Piguet, p. 448 Human Retroviruses and AIDS (1999) 


Nef 


(PxxP)3, (67-76) 


Huang, J Virol 69:93(1995) 


Nef 


PKC, (75-80) 


Huang, J Virol 69:93 (1995) 


Nef 


polypurine tract, (89-97) 


Huang, J Virol 69:93 (1995) 


Nef 


PAK binding, (103-105) 


Piguet, p. 448 Human Retroviruses and AIDS (1999) 


Nef 


Beta turn, (128-131) 


Huang, J Virol 69:93 (1995) 


Nef 


PxxP, (145-148) 


Huang, J Virol 69:93 (1995) 


Nef 


COP1 recruitment 


Piguet, p. 448 Human Retroviruses and AIDS (1999) 




(152-153) 




Nef 


AP recruitment, (162-163) 


Piguet, p. 448 Human Retroviruses and AIDS (1999) 


Nef 


V-ATPaseandRaf-1 


Piguet, p. 448 Human Retroviruses and AIDS (1999) 




binding, (172-173) 




Vpr 


alpha helix, (16-34) 


Cornelissen, ARHR 13:247 (1997) 


Vpr 


H(S/F)RIG motifs, (71-82) 


Macreadie, PNAS USA 92:2770 (1995) 


Vpu 


all annotations 


Cornelissen, ARHR 13:247 (1997) 


Vpr 


LR domain, (60-82) 


Wang, Gene 178:7(1996) 
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assemble in solution into trimers. For example, SEQ ID NO:23 comprises the amino 
acid sequence of a native sequence when compared to SEQ ID NO:32 which comprises 
the amino acid sequence of a synthetic peptide of the present invention. 

The term "reactive functionality", when used herein for purposes of the 
specification and claims, means a chemical group or chemical moiety that is capable of 
forming a covalent bond and/or is protective (e.g., protects peptide derivatives from 
reacting with themselves). With respect to chemical groups, a reactive functionality is 
known to those skilled in the art to comprise a group that includes, but is not limited to, 
maleimide, thiol, carboxy, phosphoryl, acyl, hydroxyl, acetyl, hydrophobic, amido, dansyl, 
fluorenylmethyoxycarbonyl (Fmoc), t-butyloxycarbonyl (Boc), sulfo, a succinimide, a 
thiol-reactive, an amino-reactive, a carboxyl-reactive, and the like. A chemical moiety 
may comprise a linker. Linkers are known to refer to a compound or moeity that acts as 
a molecular bridge to operably link two different molecules (e.g., a wherein one portion 
of the linker binds to a peptide according to the present invention, and wherein another 
portion of the linker binds to a macromolecular carrier or another antiviral peptide known 
to inhibit HIV transmission to a target cell). The two different molecules may be linked to 
the linker in a step-wise manner. There is no particular size or content limitations for the 
linker so long as it can fulfill its purpose as a molecular bridge. Linkers are known to 
those skilled in the art to include, but are not limited to, chemical chains, chemical 
compounds (e.g., reagents), and the like. The linkers may include, but are not limited to, 
homobifu notional linkers and heterobifunctional linkers. Heterobifunctional linkers, well 
known to those skilled in the art, contain one end having a first reactive functionality to 
specifically link a first molecule, and an opposite end having a second reactive 
functionality to specifically link to a second molecule. It will be evident to those skilled in 
the art that a variety of bifunctional or polyfunctional reagents, both homo- and hetero- 
functional (such as those described in the catalog of the Pierce Chemical Co., Rockford, 
III.), may be employed as a linker with respect to the present invention. Depending on 
such factors as the molecules to be linked, and the conditions in which the linking is 
performed, the linker may vary in length and composition for optimizing such properties 
as preservation of biological function stability, resistance to certain chemical and/or 
temperature parameters, and of sufficient stereo-selectivity or size. For example, the 
linker should not significantly interfere with the ability of the synthetic peptide according 
to the present invention (to which it is linked) to function as an inhibitor of either or both 
of HIV fusion and HIV transmission to a target cell. A preferred reactive functionality 
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HIV-DERIVED HR1 PEPTIDES MODIFIED TO FORM STABLE TRIMERS, 
AND THEIR USE IN THERAPY TO INHIBIT TRANSMISSION OF HUMAN 
IMMUNODEFICIENCY VIRUS 



This application claims the benefit of the U.S. Provisional Application 60/414,514 filed on 
27 September 2002. 

FIELD OF THE INVENTION 

The present invention relates to synthetic peptides derived from the HR1 region 
of gp41 , trimers formed therefrom, and their uses in anti-HIV therapy as antiviral agents 
to inhibit transmission of HIV (Human Immunodeficiency Virus) to target cells. More 
particularly, the present invention comprises a family of synthetic peptides which contain 
one or more site-specific amino acid substitutions (as compared to the native sequence) 
which uniquely result in a change in the oligomerization state in solution to self- 
association into predominately a trimeric form in forming a coiled coil, and may further 
stabilize such trimers formed. 

BACKGROUND OF THE INVENTION 

It is now well known that cells can be infected by HIV through a process by which 
fusion occurs between the cellular membrane and the viral membrane. The generally 
accepted model of this process is that the viral envelope glycoprotein complex 
(gp120/gp41) interacts with cell surface receptors on the membranes of the target cells. 
Following binding of gp120 to cellular receptors (e.g., CD4 in combination with a 
chemokine co-receptor such as CCR-5 or CXCR-4), induced is a conformational change 
in the gp120/gp41 complex that allows gp41 to insert into the membrane of the target 
cell and mediate membrane fusion. 

The amino acid sequence of gp41 , and its variation among different strains of 
HIV, is well known. FIG.1 is a schematic representation of the generally accepted 
functional domains of gp41 (note the amino acid sequence numbers may vary slightly 
depending on the HIV-1 strain). The fusion peptide (fusogenic domain) is believed to be 
involved in insertion into and disruption of the target cell membrane. The transmem- 
brane domain, containing the transmembrane anchor sequence, is located at the C- 
terminal end of the protein. Between the fusion peptide and transmembrane anchor are 
two distinct regions, known as heptad repeat (HR) regions, each region having a plurality 
of heptads. The HR1 region, nearer to the N-terminal end of the protein than the HR2 

region as depicted in FIG.1, has been generally described as comprising an amino acid 

l 



sequence having the sequence of SEQ ID N0:1 . However, due to naturally occurring 
polymorphisms, the amino acid sequence of the HR1 region of HIV-1 gp41 may vary 
slightly, depending on the viral strain from which the amino acid sequence was deduced. 
The amino acid sequence comprising the HR1 region is one of the most highly 
conserved regions in the HIV-1 envelope protein (Shu et al., 1999, Biochemistry, 
38:5378-5385). The other region, HR2, is also depicted in FIG.1 wherein the amino acid 
numbering corresponds to the amino acid sequence of gp160 in strain III B. The HR 
regions are known to have a plurality of 7 amino acid residue stretches or "heptads" (the 
7 amino acids in each heptad designated "a" through M g"). wherein the amino acids in the 
"a" position and "d" position are generally hydrophobic. Also present in each HR region 
is one or more leucine zipper-like motifs (also referred to as "leucine zipper-like 
repeats"), each comprising an 8 amino acid sequence initiating with, and ending with an 
isoleucine or leucine. Most frequently, the HR2 region has just one leucine zipper like- 
motif, whereas the HR1 region has five leucine zipper-like motifs. Heptad repeats and 
leucine zipper-like motifs are amino acid sequences that contribute to formation of a 
coiled coil structure of gp41 , and of a coiled coil structure of peptides derived from the 
HR regions. Generally, coiled coils are known to be comprised of two or more helices 
that wrap around each other in forming oligomers, with the hallmark of coiled coils being 
a heptad repeat of amino acids with a predominance of hydrophobic residues at the first 
("a") and fourth ("d") positions, charged residues frequently at the fifth ("e") and seventh 
("g") positions, and with the amino acids in the "a" position and "d" position being primary 
determinants that influence the oligomeric state and strand orientation (see, e.g., Akey et 
al., 2001 , Biochemistry, 40:6352-60). 

It was discovered that peptides derived from either the HR1 region ("HR1 
peptides") or HR2 region ("HR2 peptides") of HIV-1 gp41 inhibit transmission of HIV to 
host cells both in in vitro assays and in in vivo clinical studies (see, e.g., Wild et al., 
1994, Proc. Natl. Acad. Sci. USA, 91:9770-9774; U.S. Patent Nos. 5,464,933 and 
5,656,480 licensed to the present assignee; and Kilby et al., 1998, Nature Med 4:1302- 
1306. See also, e.g., U.S. Patent Nos. 6,258,782 and 6,348,568 assigned to the present 
assignee. The disclosures of these patents are herein incorporated by reference). More 
particularly, HR1 peptides exemplified by DP107 (also known as T-21, a synthetic 
peptide having the amino acid sequence of SEQ ID NO:2) blocked infection of T cells 
with 50% effective concentration values (EC50) of 1 ng/ml (see, e.g., Lawless et al., 
1996, Biochemistry, 35:13697-13708). Sedimentation equilibrium experiments indicated 

2 



that, in solution, T-21 peptide exists in a monomer/ dimer/tetramer equilibrium (e.g., at 
concentrations of 5\iM or less, with predominately tetramers at high concentrations of 
peptide (e.g., 10^M or more). A structural interaction occurring between a HR2 peptide 
and HR1 peptide has been observed when HR1 peptide is tetrameric (Lawless et al., 
supra). However, the generally accepted model of gp41 suggests that the gp41 core 
exists as a six helix bundle comprised of three N-terminal (HR1) regions forming a 
parallel trimeric coiled coil, where three C-terminal (HR2) regions pack in an antiparallel 
orientation into the hydrophobic grooves on the surface of the trimeric coiled coil (see, 
e.g., Shu et al., 1999, Biochemistry 38:5378-5385; Root et al., 2001, Science 291:884- 
888, and U.S. Patent No. 6,1 50,088). Accordingly, as compared to monomeric or 
tetrameric structures, trimers formed from self-assembly of synthetic peptide may 
provide a structure that acts more like the trimeric HR1 region in the in vivo binding 
interactions between the trimeric HR1 region and trimeric HR2 region of HIV gp41 . 

Thus, there is a need for additional compounds (particularly synthetic peptides 
self-assembled into trimeric form) which can interfere with the interaction of the various 
domains of gp41 involved in oligomerization and with the changes that gp41 undergoes 
which are necessary to effect fusion, thereby inhibiting the fusion of HIV gp41 to a target 
cell membrane. 

SUMMARY OF THE INVENTION 

The present invention relates to synthetic peptides derived from the HR1 region 
of HIV-1 gp41 wherein the synthetic peptides contain one or more site-specific amino 
acid substitutions (as compared to the native sequence of that HR1 region of HIV-1 gp41 
or HR1 peptide derived therefrom), in one or more of the plurality of heptads of the 
peptide, which unexpectedly result in a change in the oligomerization state in solution to 
self-association into predominately a trimeric form ("self-associates" or "self-assembles" 
"into trimers"). Also provided are trimers formed from synthetic peptide. 

In another object of the invention, provided are synthetic peptides derived from 
the HR1 region of HIV-1 gp41 which, in addition to containing one or more site-specific 
amino acid substitutions in one or more of the plurality of heptads which result in self- 
assembly into a trimeric form, also contains a plurality of amino acid substitutions which 
unexpectedly stabilize such trimers formed. Also provided are trimers formed from 
synthetic peptide. 

In another object of the present invention, provided are synthetic peptides 
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< ! - - Start Fragment - - >RESULT 6 
AAY89779 

ID AAY89779 standard; peptide; 41 AA. 
XX 

AC AAY8 97 79; 
XX 

DT 23-MAY-2000 (first entry) 
XX 

DE Core polypeptide fragment T No. 1345. 
XX 

KW Retrovirus; hybrid polypeptide; enhancer; gp41; envelope protein; HIV-1; 

KW HIV-2; SIV; pharmacokinetic; half-life; growth factor; cytokine; viral; 

KW anti-fusogenic; differentiation factor; interleukin; interferon; 

KW colony stimulating factor; hormone; angiogenic factor. 
XX 

OS Unidentified . 
XX 

PN W09959615-A1. 
XX 

PD 25-NOV-1999. 
XX 

PF 20-MAY-1999; 99WO-US011219 . 
XX 

PR 20-MAY-1998; 98US- 00082 279 . 
XX 

PA (TRIM-) TRIMERIS INC. 
XX 

PI Barney S, Guthrie KI, Merutka G, Anwer MK, Lambert DM; 
XX 

DR WPI; 2000-136792/12. 
XX 

PT A new hybrid polypeptide with enhanced pharmacokinetic properties 

PT comprises enhancer sequence. 

XX 

PS Disclosure; Page 44; 124pp; English. 
XX 

CC The invention relates to hybrid polypeptides comprising enhancer peptide 

CC sequence linked to core polypeptides. The enhancer polypeptides are 

CC derived from various retroviral envelope (gp41) protein sequences, 

CC especially from HIV-1, HIV-2 and SIV. The enhancer peptides enhance the 

CC pharmacokinetic properties such as increasing the half-life of any core 

CC polypeptide that they are linked to. The core polypeptides are any 

CC polypeptide that may be introduced into a living system and that can 

CC function as a pharmacoligically useful peptide for the treatment or 

CC prevention of a disease. The core polypeptides are bioactive peptides 

CC selected from a growth factor, cytokine, differentiation factor, 

CC interleukin, interferon, colony stimulating factor, hormone or angiogenic 

CC factor. The peptides of the invention can be used for inhibiting viral 

CC infection and can be used in anti-viral and anti-fusogenic treatments. 

CC Sequences AAY88651 -Y90 055 represent core polypeptide fragments that can 

CC be used in the invention. Some sequences among those indicated also 

CC comprise enhancer fragments at terminal ends and form hybrid polypeptides 

XX 

SQ Sequence 41 AA; 

Query Match 98.0%; Score 199; DB 3; Length 41; 

Best Local Similarity 97.6%; Pred . No. 4.6e-18; 

Matches 40; Conservative 0; Mismatches 1; Indels 0; Gaps 0 
Qy 1 QQQNNLLRAI E AQQHLLQLTAWGI KQLQAR I L AVERYLKDQ 41 (W* Z*C\ 

I i 1 1 [ 1 1 E 1 1 1 1 1 1 1 1 1 1 E I III II II II II II II II II I 

Db 1 QQQNNLLRAIEAQQHLLQLTVWGIKQLQARILAVERYLKDQ 41 ? k I U^f 

< ! - - EndFragment - - > 



1 



<210> SEQ ID NO 29 
<211> LENGTH: 41 
<212> TYPE: PRT 
<213> ORGANISM: Artificial 

<220> FEATURE: £ * 

<223> OTHER INFORMATION: synthesized 
<400> SEQUENCE: 29 ^< K L. 

Gin Gin Gin Asn Asn Leu Leu Arg Ala lie Glu Ala Gin Gin His Leu 

I^u Gin Leu Thr Ala Trp Gly lie Lys Gin Leu Gin Ala Arg lie Leu 
A *V *l 204 * 25 30 

Ala Val Glu Arg Tyr Leu Lys Asp Gin 
35 40 



< ! - - Start Fragment - - >RESULT 8 
ABB01187 

ID ABB01187 standard; peptide; 41 AA . 
XX 

AC ABB01187; 
XX 

DT ll-SEP-2003 (revised) 

DT 06-AUG-2003 (revised) 

DT 03-JAN-2002 (first entry) 
XX 

DE Viral DP178/107-like region peptide T1345. 
XX 

KW Human immunodeficiency virus; HIV; respiratory syncytial virus; RSV; 

KW virucide; heptad repeat region; transmembrane protein; gp41; HR1 ; HR2; 

KW infection. 
XX 

OS Viruses. 
XX 

FH Key Location/Qualifiers 

FT Modif ied-site 1 

FT /note= M N-terminal is substituted by Ac" 

FT Modified-site 41 

FT /note= "C- terminal amide" 

XX 

PN WO200164013-A2. 
XX 

PD 07-SEP-2001. 
XX 

PF 07-FEB-2001; 2 001WO-US003988 . 
XX 

PR 29-FEB-2000; 2000US- 00515965 . 
XX 

PA (TRIM-) TRIMERIS INC. 
XX 

PI Antczak JB, Delmedico MK, Erickson JB, Lambert DM, Sista P; 
XX 

DR WPI; 2001-514829/56. 
XX 

PT Heptad repeat region peptide analogs useful for inhibiting virus/cells 

PT fusion, useful for treating HIV and Respiratory Syncytial Virus 

PT infection. 
XX 

PS Disclosure; Page 57; 587pp; English. 
XX 

CC The invention relates to isolated analogues of the heptad repeat region 

CC peptides DP178 and DP107. DP178 and DP107 correspond to amino acids 638- 

CC 673 (heptad repeat region HR2) and 558-595 (heptad repeat region HR1) 

CC respectively, of HIV-1LAI transmembrane protein gp41. The HR1 and HR2 

CC regions of proteins interact non-covalently with each other and/or with 

CC peptides derived from them. This interaction is required for normal 

CC infectivity of viruses such as RSV and HIV. The heptad repeat region 

CC peptide analogues may be used to inhibit respiratory syncytial virus 

CC (RSV) infection in a cell. They may also be used to inhibit HIV 

CC infection. The present sequence is a peptide provided in the 

CC specification. (Updated on 06-AUG-2003 to correct OS field.) (Updated on 

CC ll-SEP-2003 to standardise OS field) 
XX 

SQ Sequence 41 AA; 

Query Match 98.0%; Score 199; DB 4; Length 41; 

Best Local Similarity 97.6%; Pred . No. 4.6e-18; 

Matches 40; Conservative 0; Mismatches 1; Indels 0; Gaps 0; 

Qy 1 QQQNNLLRAI E AQQHLLQLTAWGI KQLQAR I LAVER YLKDQ 41 

I II I I II II I I II II I I II I Illlllllllllllllllll 
Db 1 QQQNNLLRA I EAQQHLLQLTVWGI KQLQAR I LAVER YLKDQ 41 

< ! - - EndFraqment - - > 



< ! - - Start Fragment - - >RESULT 10 
AAU13733 

ID AAU13733 standard; peptide; 41 AA . 
XX 

AC AAU13733; 
XX 

DT 21-NOV-2001 (first entry) 
XX 

DE DP178-like/DP107-like peptide T-1345. 
XX 

KW Anti -retroviral ; DP178-like; DP107-like; transmembrane protein gp41; 

KW antifusogenic; antiviral; HIV transmission; mutant; mutein. 

XX 

OS Human immunodeficiency virus 1; isolate LAI. 

OS Synthetic. 

XX 

FH Key Location/Qualifiers 

FT Modified -site 1 

FT /note= "N-terminal is substituted by Ac 11 

FT Modified- site 41 

FT /note= "C-terminal amide" 

XX 

PN WO200151673-A2. 
XX 

PD 19-JUL-2001. 
XX 

PF 05-JUL-2000; 2 000WO-US03572 7 . 
XX 

PR 09-JUL-1999; 99US-00350841 . 
XX 

PA (TRIM-) TRIMERIS INC. 
XX 

PI Jeffs P, Lackey JW, Erickson JB, Lawless MK, Merutka G; 
XX 

DR WPI; 2001-442157/47. 
XX 

PT Identifying a compound that inhibits the formation of or disrupts a 

PT DP107/DP178 complex, especially compounds with antifusogenic, antiviral 

PT or intracellular modulatory activity, by detecting the formation of a 

PT DP107/DP178 complex. 

XX 

PS Disclosure; Page 76; 2 59pp; English. 
XX 

CC The present invention relates to peptides which exhibit ant i- retroviral 

CC activity. The peptides of the invention (AAU12559 -AAU14 009) comprise 

CC DP178-like and DP107-like peptides. The DP178 peptide corresponds to 

CC amino acids 639-673 of the transmembrane protein gp41 from human 

CC immunodeficiency virus 1 (HIV-1) isolate LAI. The DP107 peptide 

CC corresponds to amino acids 558-595 of gp41 from HIV-1LAI. The invention 

CC also relates to a method of identifying compounds that inhibit the 

CC formation of or disrupts a DP107/DP178 complex.. The method comprises 

CC detecting the formation of a DP107/DP178 complex, both in the presence or 

CC absence of a test compound, in a reaction mixture containing DP107 and 

CC DP178 peptides. The method is useful for identifying compounds, including 

CC small molecule compounds, which may themselves exhibit antifusogenic, 

CC antiviral or intracellular modulatory activity. The DP178 -like/DP107 -like 

CC peptides are useful to inhibit human and non-human retroviral, 

CC particularly HIV, transmission to uninfected cells. The present sequence 

CC represents one of the DP178-like/DP107-like peptides of the invention 

XX 

SQ Sequence 41 AA; 

Query Match 98.0%; Score 199; DB 4; Length 41; 

Best Local Similarity 97.6%; Pred.^No. 4.6e-18; 

Matches 40; Conservative 0; Mismatches 1; Indels 0; Gaps 0; 



Qy 



1 QQQNNLLRAI E AQQHLLQLTAWGI KQLQAR I LAVER YLKDQ 41 



Db 1 QQQNNLLRAIEAQQHLLQLTVWGIKQLQARILAVERYLKDQ 41 

< ! - - EndFragment - - > 



< ! --StartFragment-->RESULT 11 
ADE02656 

ID ADE02656 standard; peptide; 41 AA. 
XX 

AC ADE02656; 
XX 

DT 29-JAN-2004 (first entry) 
XX 

DE Hybrid polypeptide pharmacokinetic enhancer peptide, SEQ ID No 1163. 
XX 

KW hybrid; enhancer; anti -f usogenic ; antiviral; virucide; antidiabetic; 

KW pharmacokinetic; f usogenic; insulin; diabetes. 

XX 

OS Unidentified. 
XX 

FH Key Location/Qualifiers 

FT Modif ied-site 1 

FT /note= "Residue is modified by acetyl group" 

FT Modif ied-site 41 

FT /note= "C- terminal amide" 

XX 

PN US6348568-B1. 
XX 

PD 19-FEB-2002. 
XX 

PF 20-MAY-1999; 99US - 003 15304 . 
XX 

PR 20-MAY-1998; 98US- 00082279 . 
XX 

PA (TRIM-) TRIMERIS INC. 
XX 

PI Barney S, Guthrie KI, Merutka G, Anwer MK, Lambert DM; 
XX 

DR WPI; 2002-424396/45. 
XX 

PT New hybrid polypeptide for modulating fusogenic events for e.g. antiviral 

PT activity, has enhancer peptide sequence derived from retroviral envelope 

PT protein sequences linked to core polypeptide e.g. therapeutic protein. 
XX 

PS Disclosure; SEQ ID NO 1163; 70pp; English. 
XX 

CC The invention relates to a novel hybrid polypeptide comprising an 

CC enhancer peptide sequence linked to a core polypeptide. The enhancer 

CC peptide sequence comprises WQEWEQKI or WASLWEWF . The invention also 

CC includes novel peptides that exhibit anti -fusogenic activity, antiviral 

CC activity and/or ability to modulate intracellular processes. The novel 

CC hybrid polypeptide has virucide and antidiabetic activity. The enhancer 

CC . peptide sequence enhances pharmacokinetic properties of any core 

CC polypeptide, for example, a polypeptide useful for the treatment or 

CC prevention of a disease, or an imaging agent useful for imaging 

CC structures in vivo. The core polypeptides and hybrid polypeptides are 

CC useful for modulating fusogenic events and exhibit antifusogenic or 

CC antiviral activity. The novel hybrid polypeptide is useful for decreasing 

CC viral infection and modulating intracellular processes involving coiled- 

CC coil peptide interactions. The novel hybrid polypeptide comprises insulin 

CC or its fragment, so the core polypeptide is useful for ameliorating the 

CC symptoms of forms of diabetes. The novel hybrid polypeptide is also 

CC . useful as a part of prognosis for preventing disorders including fusion 

CC events and viral infection that involves cell-cell and/or virus-cell 

CC fusion, and for diagnosis and in vivo imaging methods. This sequence 

CC represents an enhancer peptide of the invention. 

XX 

SQ Sequence 41 AA; 



Query Match 98.0%; Score 199; DB 5; Length 41; 

Best Local Similarity 97.6%; Pred . No. 4.6e-18; 

Matches 40; Conservative 0; Mismatches 1; Indels 0; Gaps 



0; 



Qy 1 QQQNNLLRAI E AQQHLLQLTAWGI KQLQAR I LAVERYLKDQ 41 

I II II II II MM II II III I! M 1 1 II i 1 1 1 1 M 1 1 1 M 

Db 1 QQQNNLLRA I E AQQHLLQLTVWGI KQLQAR I LAVERYLKDQ 41 

< ! - - EndFragment - - > 



<! --Start Fragment -->RESULT 1 
US- 09-082 -279B- 1163 

Sequence 1163, Application US/09082279B 
Patent No. 6258782 
GENERAL INFORMATION: 
APPLICANT: Barney, Shawn 
APPLICANT: Guthrie, Kelly 
APPLICANT: Merutka, Gene 
APPLICANT: Anwer, Mohmed 
APPLICANT: Lambert, Dennis 

TITLE OF INVENTION: HYBRID POLYPEPTIDES WITH ENHANCED 
TITLE OF INVENTION: PHARMACOKINETIC PROPERTIES 
FILE REFERENCE: 7872-043 

CURRENT APPLICATION NUMBER: US/0 9/082 , 2 79B 
CURRENT FILING DATE: 1998-05-20 
NUMBER OF SEQ ID NOS : 1515 
SOFTWARE: FastSEQ for Windows Version 3.0 
SEQ ID NO 1163 
LENGTH: 41 
TYPE : PRT 

ORGANISM: Artificial Sequence 
FEATURE : 

OTHER INFORMATION: Core polypeptide 
US-09-082-279B-1163 

Query Match 98.0%; Score 199; DB 2; Length 41; 

Best Local Similarity 97.6%; Pred . No. 4.1e-20; 

Matches 40; Conservative 0; Mismatches 1; Indels 

Qy 1 QQQNNLLRAIEAQQHLLQLTAWGIKQLQARILAVERYLKDQ 41 

I I I I I I I I I I I I I I II I I I I I I II I I I I I I I I I I I I I I II 
Db 1 QQQNNLLRA I E AQQHLLQLTVWGI KQLQ AR I LAVER YLKDQ 41 



< ! - - EndFragment - - > 



< ! - - Start Fragment - - >RESULT 11 
AAB24105 

ID AAB24105 standard; protein; 50 AA . 
XX 

AC AAB24105; 
XX 

DT 12-SEP-2003 (revised) 

DT 29-JAN-2001 (first entry) 

XX 

DE HIV-1 gp41 NHR region amino acid sequence SEQ ID NO: 2. 
XX 

KW HIV-1; human immunodeficiency virus; human; epitope; gp41; MAb; 

KW monoclonal antibody; antiviral; antiHIV; infection; inhibition; 

KW replication. 
XX 

OS Human immunodeficiency virus 1. 
XX 

PN WO200055377-A1. 
XX 

PD 21-SEP-2000. 
XX 

PF 15-MAR-2000; 2 000WO-US0 0677 1 . 
XX 

PR 17-MAR-1999; 99US- 0124907P . 

PR 14-MAR-2000; 2 00 OUS - 00525874 . 
XX 

PA (NYBL-) NEW YORK BLOOD CENT INC. 

PA (JIAN/) JIANG S. 

PA (DEBN/) DEBNATH A K. 

XX 

PI Jiang S, Debnath AK; 
XX 

DR WPI; 2000-656011/63. 
XX 

PT Screening assay for antiviral compounds targeted to HIV-1 gp41 core 

PT structure involves utilizing conformation-specific monoclonal antibody, 

PT which is reactive with fusion active gp41 of the virus. 

XX 

PS Disclosure; Fig 2; 79pp; English. 
XX 

CC The present invention describes a method for screening (Ml) an antiviral 

CC compound (AC) targeted to the HIV-1 gp41 core structure. The method 

CC involves capturing polyclonal antibodies (PAB) directed against trimer of 

CC heterodimer (A) which contains N- and C-peptide <NP,CP) onto a solid- 

CC phase, to form a PAB-coated solid-phase that is added with mixture of NP, 

CC CP, and AC, adding monoclonal antibody (MAb) directed against (A) and 

CC measuring the binding of MAb. The antivirals identified by the method are 

CC useful for inhibiting HIV-1 replication or infectivity in cells, in 

CC patients and for treating the patients infected with HIV-1. The method 

CC distinguishes the anti-HIV-1 agents targeting the gp41 core domain from 

CC those having different targets. Since the residues located at the 

CC interaction sites in both the N-terminal heptad repeat (NHR) and C- 

CC terminal heptad repeat (CHR) regions of gp41 are highly conserved, the 

CC antiviral agents targeted to the gp41 core are considered to have broader 

CC specificity against infection by HIV strains than those targeted to 

CC gpl20. The present sequence represents the HIV-1 gp41 NHR region amino 

CC acid sequence, which is used in the exemplification of the present 

CC invention. (Updated on 12-SEP-2003 to standardise OS field) 

XX 

SQ Sequence 5 0 AA; 

Query Match 96.6%; Score 224; DB 3; Length 50; 

Best Local Similarity 95.9%; Pred . No. 3.9e-19; 

Matches 47; Conservative 2; Mismatches 0; Indels 0; Gaps 0; 



Qy 



1 QARQLLSGI VQQQNNLLRA I E AQQHLLQLT VFGI RQLQAR I LAVER YLK 4 9 
I INI II II II II II II II II III II II II hlhl M II II M M II I 



< ! - - EndFragment - - > 



< ! --Start Fragment - - > 

RESULT 11 

AAB24105 

ID AAB24105 standard; protein; 50 AA. 
XX 

AC AAB24105; 
XX 

DT 12 -SEP -200 3 (revised) 

DT 29-JAN-2001 (first entry) 

XX 

DE HIV-1 gp41 NHR region amino acid sequence SEQ ID NO: 2. 
XX 

KW HIV-1; human immunodeficiency virus; human; epitope; gp41; MAb; 

KW monoclonal antibody; antiviral; antiHIV; infection; inhibition; 

KW replication. 
XX 

OS Human immunodeficiency virus 1. 
XX 

PN WO200055377-A1. 
XX 

PD 21-SEP-2000. 
XX 

PF 15-MAR-2000; 2 000WO-US0 06771 . 
XX 

PR 17-MAR-1999; 99US - 012 4 907P . 

PR 14-MAR-2000; 2 00 0US- 00525874 . 
XX 

PA (NYBL-) NEW YORK BLOOD CENT INC. 

PA (JIAN/) JIANG S. 

PA (DEBN/) DEBNATH A K. 

XX 

PI Jiang S, Debnath AK; 
XX 

DR WPI; 2000-656011/63. 
XX 

PT Screening assay for antiviral compounds targeted to HIV-1 gp41 core 

PT structure involves utilizing conformation-specific monoclonal antibody, 

PT which is reactive with fusion active gp41 of the virus. 

XX 

PS Disclosure; Fig 2; 79pp; English. 
XX 

CC The present invention describes a method for screening (Ml) an antiviral 

CC compound (AC) targeted to the HIV-1 gp41 core structure. The method 

CC involves capturing polyclonal antibodies (PAB) directed against trimer of 

CC heterodimer (A) which contains N- and C-peptide (NP,CP) onto a solid- 

CC phase, to form a PAB-coated solid-phase that is added with mixture of NP, 

CC CP, and AC, adding monoclonal antibody (MAb) directed against (A) and 

CC measuring the binding of MAb. The antivirals identified by the method are 

CC useful for inhibiting HIV-1 replication or infectivity in cells, in 

CC patients and for treating the patients infected with HIV-1. The method 

CC distinguishes the anti-HIV-1 agents targeting the gp41 core domain from 

CC those having different targets. Since the residues located at the 

CC interaction sites in both the N-terminal heptad repeat (NHR) and C- 

CC terminal heptad repeat (CHR) regions of gp41 are highly conserved, the 

CC antiviral agents targeted to the gp41 core are considered to have broader 

CC specificity against infection by HIV strains than those targeted to 

CC gpl2 0. The present sequence represents the HIV-1 gp41 NHR region amino 

CC acid sequence, which is used in the exemplification of the present 

CC invention. (Updated on 12-SEP-2003 to standardise OS field) 

XX 

SQ Sequence 50 AA; 

Query Match 96.6%; Score 224; DB 3; Length 50; 

Best Local Similarity 95.9%; Pred. No. 3.9e-19; 

Matches 47; Conservative 2; Mismatches 0; Indels 0; Gaps 0; 



Qy 1 QARQLLSGIVQQQNNLLRAIEAQQHLLQLTVFGIRQLQARILAVERYLK 4 9 



1 QARQLLSGI VQQQiLlLRAIEAQQHLLQLTVWGIKQLQARILAVERYLK 



- EndFragment - - > 



< ! --StartFragment--> 

RESULT 12 

AAY89334 

ID AAY89334 standard; peptide; 51 AA. 
XX 

AC AAY8 93 34; 
XX 

DT 23-MAY-2000 (first entry) 
XX 

DE Core polypeptide fragment T No . 8 65. 
XX 

KW Retrovirus; hybrid polypeptide; enhancer; gp41; envelope protein; HIV-1; 

KW HIV-2; SIV; pharmacokinetic; half-life; growth factor; cytokine; viral; 

KW anti-fusogenic; differentiation factor; interleukin; interferon; 

KW colony stimulating factor; hormone; angiogenic factor. 
XX 

OS Uniden t i f i ed . 
XX 

PN W09959615-A1. 
XX 

PD 25-NOV-1999. 
XX 

PF 20-MAY-1999; 99WO-US0 1121 9 . 
XX 

PR 20-MAY-1998; 98US- 00082279 . 
XX 

PA (TRIM-) TRIMERIS INC. 
XX 

PI Barney S, Guthrie KI, Merutka G, Anwer MK, . Lambert DM; 
XX 

DR WPI; 2000-136792/12. 
XX 

PT A new hybrid polypeptide with enhanced pharmacokinetic properties 

PT comprises enhancer sequence. 

XX 

PS Disclosure; Page 34; 124pp; English. 
XX 

CC The invention relates to hybrid polypeptides comprising enhancer peptide 

CC sequence linked to core polypeptides. The enhancer polypeptides are 

CC derived from various retroviral envelope (gp41) protein sequences, 

CC especially from HIV-1, HIV-2 and SIV. The enhancer peptides enhance the 

CC pharmacokinetic properties such as increasing the half-life of any core 

CC polypeptide that they are linked to. The core polypeptides are any 

CC polypeptide that may be introduced into a living system and that can 

CC function as a pharmacoligically useful peptide for the treatment or 

CC prevention of a disease. The core polypeptides are bioactive peptides 

CC selected from a growth factor, cytokine, differentiation factor, 

CC interleukin, interferon, colony stimulating factor, hormone or angiogenic 

CC factor. The peptides of the invention can be used for inhibiting viral 

CC infection and can be used in anti-viral and anti-fusogenic treatments. 

CC Sequences AAY88651-Y90055 represent core polypeptide fragments that can 

CC be used in the invention. Some sequences among those indicated also 

CC comprise enhancer fragments at terminal ends and form hybrid polypeptides 

XX 

SQ Sequence 51 AA; 

Query Match 96.6%; Score 224; DB 3; Length 51; 

Best Local Similarity 95.9%; Pred . No. 4e-19; 

Matches 47; Conservative 2; Mismatches 0; Indels 0; Gaps 0;. 

Qy 1 QARQLLSGI VQQQNNLLRA I E AQQHLLQLTVFGI RQLQAR I LAVER YLK 4 9 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I : I I = I I I I I I I I I I I I I I 
Db 1 QARQLLSGI VQQQNNLLRA IE AQQHLLQLTVWGI KQLQAR I LAVER YLK 4 9 



< ! - - EndFragment - - > 



< ! - - Start Fragment - - >RESULT 1 
US-09-525-874-2 

/Sequence 2, Application US/09525874 

; Patent No. 6596497 

; GENERAL INFORMATION: 

; APPLICANT: Jiang, Shibo 

; APPLICANT: Debnath, Asim K. 

TITLE OF INVENTION: Screening of Antiviral Compounds 

TITLE OF INVENTION: Targeted to the HIV-1 gp41 Core Structure 

; FILE REFERENCE: 990006/RSB 

; CURRENT APPLICATION NUMBER: US/09/525,874 

; CURRENT FILING DATE: 2000-03-14 

; EARLIER APPLICATION NUMBER: US 60/124,907 

; EARLIER FILING DATE: 1999-03-17 

; NUMBER OF SEQ ID NOS : 3 

; SEQ ID NO 2 

LENGTH: 50 

TYPE : PRT 

ORGANISM: NHR region of gp41 
FEATURE: 

LOCATION: 54 0.. 58 9 
US-09-525-874-2 

Query Match 96.6%; Score 224; DB 2; Length 50; 

Best Local Similarity 95.9%; Pred. No. 3.2e-23; 

Matches 47; Conservative 2; Mismatches 0; Indels 0; Gaps 0; 

Qy 1 QARQLLSGIVQQQNNLLRAIEAQQHLLQLTVFGIRQLQARILAVERYLK 4 9 

I I I II I I II I I I I I I I I II I I II I I I I II I h I I : I II I I I I I I I I I I I 
Db 1 QARQLLSGIVQQQNNLLRAIEAQQHLLQLTVWGIKQLQARILAVERYLK 4 9 



< ! - - EndFragment - - > 



< ! - * Start Fragment - - >RESULT 2 
US-09-082-279B-745 

Sequence 745, Application US/09082279B 
Patent No. 6258782 
GENERAL INFORMATION: 
APPLICANT: Barney, Shawn 
APPLICANT: Guthrie, Kelly 
APPLICANT: Merutka, Gene 
APPLICANT: Anwer, Mohmed 
APPLICANT: Lambert, Dennis 

TITLE OF INVENTION: HYBRID POLYPEPTIDES WITH ENHANCED 
TITLE OF INVENTION: PHARMACOKINETIC PROPERTIES 
FILE REFERENCE: 7872-043 

CURRENT APPLICATION NUMBER: US/09/0 82 , 2 79B 
CURRENT FILING DATE: 1998-05-20 
NUMBER OF SEQ ID NOS : 1515 
SOFTWARE: FastSEQ for Windows Version 3.0 
SEQ ID NO 745 
LENGTH: 51 
TYPE: PRT 

ORGANISM: Artificial Sequence 
FEATURE : 

OTHER INFORMATION: Core polypeptide 
US-09-082-279B-745 

Query Match 96.6%; Score 224; DB 2; Length 51; 

Best Local Similarity 95.9%; Pred. No. 3.3e-23; 

Matches 47; Conservative 2; Mismatches 0; Indels 0; Gaps 
Qy 1 QARQLLSGIVQQQNNLLRAIEAQQHLLQLTVFGIRQLQARILAVERYLK 4 9 

I MM II II II II II II MM III II II II hi hi II II II II II II I 

Db 1 QARQLLSGIVQQQNNLLRAIEAQQHLLQLTVWGIKQLQARILAVERYLK 49 



< ! - - End Fragment - - > 



